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lnstructions to studenls:

1 This exominotion booklei is l5 poges long'
Pleose check thot you hove oll the poges'

2. Answer oll questions with complete solutions in the spoces provided

on the exominotion PoPer'

3. you moy use ony school-opproved colculotor on this exominotion.

Moke sure ihot your colculotor is in DEGREE mode'
Do nol shore Your colculotor.

4. There is q formulo sheet thot goes with the exominotion.

5. Diogroms ore not drown to scole'



A) Trigonometrv

A1) Solve for.r. Answer to I decimal place.

x' =10.4' + 18.7' - z(to.+[t 4.7)cos70'

t324.8

.'. x = 18.0

A'2) Solve for x.

x8
912
.'.X=6

A3) The cost of materials to build a fence (fencing) is $8.50 per metre. Determine the cost of fencing
the garden shown below.

tan2oo_ 
h 

.'.h=26.21
72

x : 40 -26.2L'. x :13.79
'7)

cos200
r

perimeter =202.4m

The cost of the fence is approximately

$1720.40

40m
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A4) The Leaning Tower of Pisa forms an angle of 86o with the ground.

When it is leaning against the tower, the fooi of a ladder is 2 m from the base of the tower, and the top

of the ladder is 6m from the base of the tower'

The ladder slips down the tower so that it makes an angle of 55o with the ground.

Does the end on the ground slip more than the end against the tower?

Justify your answer.

First, find length of ladder (l)

12 =22 +62 -2(2)(6)cos86'

I = 6.19

Next, determine distances after slipping

sin 86' sin 39"

6.19 d

(6.19) sin 39n
u - sin 86'
d t 3.90

sin55' - sin86'

h2 I

_ (6.19) sin 55'

sin 86"
:5.08

Sothedistancethatitslipsalongthewallisabout6.00m.5'08m=0'92m
andthedistanceitslipsuto"gthegroundisabout3'90m-2m=1'90m
.'. The lad-der slips further along the ground' Page 3



A5) An ocean buoy is 2,0 m tall, At a certain time of day the shadow of the buoy is 1.0m long.
What possible length(s) will the shadow be 2 hours later?
The time from sunrise to sunset is 15 hours.
Justify your answer.
(Note: When the sun is overhead the shadow length is 0 m.)

+- ocean buov

. ...::
f r., ' * "tfa .'

..*Fr' ij

.,i.\:: ::ti\is*.';J,"$

First determine the angle of
elevation of the sun, 0

-2tan0 = -
1

0 =tan-t 2:63.435"

From sunrise to sunset sun goes through 180. in the sky in
15 hours or 12 / h. s" i. #o n;;Tii ffia "gn 

z+".

Case 1: It is the moming and the sun is risin
Thus 2 hours later the angie of elevation is a

l

t\

t\il
II
t\
t\s't-d

1r

;l::,]
i. ......i..........i . ...;..........."......... i........

:l
g, so the angle of inclination is increasing.
bout 63.435" + 24" = 87.435'.

tan87.435" = L
l1

tan 87.43 5"
:0,09

Case 21 It is the aftemoon and the sun is setting, so the angle of inclination is decreasing. Thus 2
hours later the angle of elevation is about 63.435" - 24o = 39.435" and the length of the shadow, li,
would be:

tan39.435"

tan39.435'
t 2.43

.'. The iength of the shadow would be about 0.09 m long if it was the morning and about2.43 m
long if it was the afternoon.

2

1L2

2
l2

l1
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B) Analvtic Geometrv

Bl) Two continuous linear relations are defined below:
Determine the point of intersection of the lines defined by these relations.

Justify your solution.

Relation 1:

! =2x-3

If we graph the line wiih
equationy =2x-3we see thatthe lines cross

at (3,3)

82) The school car wash charged $5 for a car and $6 for a van.

A total of 86 cars and vans were washed on Saturday and the amount earned was $475.

Determine the number of vans washed on Saturday.

Relation 2:

Let C and, V represent the number of cars and vans washed on Safurday, respectively.

C +V =86 (1)

5C + 6V = 475 (2)

5C +5V = 430 (l)x5
V =45 (2)-(1)xs

Substitute V = 45 into the first equation

C + 45 --86

C=41
.'. Th"y washed 45 vans on Saturday'
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83) Haidar says " if MBC is isosceles with AB = AC, then the perpendicular bisector of BC passes

through A".
Is Haidar's $aternfft true for the isoscdes triangle with vertices (4,3), (3, 4) and (1, -1)?
Juptify your alsyer:-

From the diagram AB: AC if A(3, 4),8(4,3) and C(1, -1).

rhe midpoint of BC * M(--yL\, : +{- t)l : u(t.r)\22)'
-l-3 I

nto. = --- , -.'.ttrBc =-2 .ThUS ilt_=-DL -2-l-4) - 2

The equation of the perpendicular bisector of BC is of the
_l
form Y=-x*b.

Since it goes throughM(-3,1) we get 1 = :(-3)+b.'. t =1,2' 2'
so the equation of the perpendicular bisector is "y - 1. * *.'22
Substituting x = 3 into the equation of the perpendicular bisector we get

u=1(:)*1...r=4'2" 2

.'. A(3, 4) is on the perpendicular bisector of BC, so Haidar's statement is true for this triangie.

ti

1

I

i,l
1riIt

il:l

t1t1
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B4) Given the equation of the line y = 2v ,

i) State the equations of three other lines so the four lines form a rectangle, Justif, your choices.
ii) Determine the area of your rectangle.
Show your work.

The line y = -l x is clearly perpendicular to the line y = 2x and'2
lt passes though the point B(-2,7).

Thus the line y =2x + 5 passes through (-2, 1) and is parallel to
-. a--y-L*-

Then we choose the line y = -! *+ 5 as our last line'"2
Since the enclosed quadrilateral has opposite sides parallel, and

adjacent sides perpendicular, it is a rectangle. The lengths of the

sides will be

d nu : ^lQ -o)' + (t - o)'

and

du,

=s

= J(o- (-z))' *(s-1)'

=,lzo
So

, = ("5)("m)

=10
.'. Thus the area of the rectangle would be 10 square units.
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C) Ouadratic Relations

Cl) State the equation of a parabola that opens up and has two zeros. Justify your answer.

Answers will vary. For exampl e y = 5(x+:)' - t
since a = 5 the parabola oPens up, and the vertex

is (-3, -1) which is below the x axis, so there are 2

zeros.

C2) Determine an equation of the parabola graphed below. Show your work.

The parabola would have equati on ! = a(x - l[x - 9)'

Find "a" using the point (3, 6)6: a(3- 1X3 - V) : o = -l

An equation of the parabola is y = -lt.- f X, - q)

Tlre parabola would have equati on y - a(x - 5)t + 8 .

Fitad."a"using the point (1, 0)0 = a(1 *S)' * S : o : -|

An equation of the parabola is y = -](" - 5)2 + 8.-2'

Stnndardformis also acceptable y = _-1*' +St-l''22

C3) A ball is thrown upward. Its height, ft metres after t seconds, is given by the equation

h = -5t2 +Z1t +1.8 where i.8 represents the height at which the ball is released.

Determine the maximum height of the ball'

ComPleting the square

tt=-sQ'-4t+a-a)+l's
h -- -sQ -2)2 + 2r.8

.'. The maximum height of the ball is 21'8;'
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C4) i) Use a variety of ways to show that x2 -2x -75 = 0
ii) Explain how changing one number in the equation

Justify your answer.

has two solutions.

xt -2x-15 = 0 can result in no solution.

i) Methods could include:

) showing that the relation has two zeros: y = xt -2x -15
The equation is equivaLent to y - (t-t)t -16. This indicates two zeros when x -1=t4,
to two solutions for the original equation.

) showing that the graph of the relation / = x2 -2x -trS = (x - t)t - te, which is a

parabola which opens up with vertex (1, -16) thus has two x-intercepts. So the original
equation has two solutions.

)Solving the equation either by
soiutions:
By factoring:

xt -2x-15 = o

('-sXr+3)=6

.'.x:-3 or x=5

factoring or by using the quadratic formula and showing that there is two

which corresponds

Using the quadratic formula:

x' -2x*15 = o

x:

x=5 ot

) showing that the discriminant as a positive value: p = (-z)' ' +(t)( ts)

=64>0

2(1)

x=-3

( Note: use of discriminant is not
required)

ii) Sfudents choose a number to modify.

) Changing the c-value from -15 to 5 would cause the original parabola to move up 20 units resulting in
parabola having no x-intercepts and in having no solutions for the new equation,

When solving for xinthe equation x' -2x+5:0, the values ofxwill notbe real numbers so

there are no soiutions.
May generlaize to say that any value for the c- value that is greater than 1 will result in no solutions

) Changingthe b-value from -2 to -4,or 0,or2 willresult in x2 -4x-I5=(:r-2)2 -D ,o, x' -15 =0, or

y : x2 *2x -15 : (x + l)t - 16 . In general, for any b-value, there will be two solutions .

) Some students might change the a- value, or the zero value on the right side of the equation.

1!
I
l

'i

ii

zt.Jez)'z -+()(-rs)
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C5) When a driver decides to brake, the total distance required for the car to stop is made up of two parts:
The Reaction distance (the distance from when the driver decides to stop to when he/she hits the
brakes) and the Braking distance ( the distance from when the brakes are hit to when the car stops

completely).

Braking distance

Stopping distance

The table below gives the distances required to gome to a stop from several speeds when Sarah drives
her car: 

- N'f \ mQo *h^1"o
'._\

speed (km/h)

-)
Sard)trddl
K""udt

Cufffide+ng
{tstffi tml

'Total stopping
distance (m)

0 0 0 0

20 t6 4 20

40 32 t6 48

60 48 36 84

80 64 64 "128
100 80 100 180

t20 96 t44 240

When John drives the same car the relationship between his total stopping distance, d, in metres and

his speed, s, in km/h is d = 0.01s2 +1.5s.

ng didanceq f they aretra/ding at 70 km/h.

gt'ffi LlcePl 
1

ii-l
....i-...

scJ" frc, + l)
' ''''i '7 1 --

. , rq=6f,X-+bX ,._:('li

i i r ; i"(*i$+ t( o\

16: :48i; ii G .+i408
. ;

Reaction distance

Compare Sarah's and John's total

Justify your answer.

| : r--- ,A (b,*)
= x'Ii+'o-*. +t \-'-'
I ..r ..r..oi .;......1.i ! .,. ..1...........1........., : i ix'+$K, 1:-. l
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